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EXECUTIVE SUMMARY

The Johnson Company was contracied by Food and Gas, Incorporated of Burlington, Vermont to
perform a remedial investigation of the gasoline rclease which was discovered on March 26, 1991 at Bob’s
Deli on the Barre-Montpelier Road (Route 302) in Montpelier, Vermont. In the course of the
invesligation, a site map was developed, six monitoring wells were installed, five soil samples and seven
water samples were analyzed for the presence of petroleum products, and an analysis of the extent and
concentration of the hydrocarbon plume was developed. No free product was observed on the groundwater
except in Monitoring Well MW1,

Based on the available data, The Johnson Company has determined that the primary source of the
petrolcum in the environment was a leaky seal in the unleaded gasoline pump sump pit. This seal has
been replaced, which has probably stopped the release of gasoline to the environment.

The gasoline followed two primary pathways after release in the sump pit. A portion of the
gasoline was transported along the supply line trench toward the service island. When this gasoline
encountered the sewage pipe leading from Bob’s Deli to the municipal sewer, it followed the sewer pipe
trench and entered the municipal sewer. The amount of gasoline in the municipal sewer has dropped off
since the leaky seal was replaced, and the release stopped. Another portion of the gasoline migrated
downwards 1o the groundwater directly below the unleaded underground storage tank. This portion of the
release was carried by groundwater toward the Stevens Branch of the Winooski River. This hydrocarbon
plume has migrated across Route 302 and is currently located beneath the parking Iot of the Vermont
Department of Employment and Training.

The primary potential receptors in the vicinity of the rclcase are the Stevens Branch, and a 12°
diameter Water supply main which serves Barre Firc District #1. There is no evidence of contamination
of either of these receptors at this time. A third receptor includes the municipal sewer, and potentially the
buildings and houses connected to it,

Because of the light industrial nature of the area, and because of the heavy traffic load carried by
Rouwte 302, it is impractical 1o excavate the contaminated soil as a remediation technique. Because almost
all of the area is covered by asphalt, and none of the buildings in the vicinity have bascments, we do not
fecl that vapor extraction is a necessary remediation technique for this site. Because the release has been
stopped, and the only free product observed (in monitoring well MW1} has been bailcd to a thickness of
less than 0.01 feet, we do not recommend "pump & treat” remediation technology.

We do recommend periodic monitoring of the petroleum concentrations in the groundwater, the
sewer, and in the closest buildings attuched to the municipal sewer 10 insure that the release has stapped,
and to evaluate the rate of migration and degradation of the contaminant plume, We also recommend
continued air monitoring and replacement of the petroleum collection boom in the scwer. Since the
supply linc from the unleaded tank to the scrvice island is continually under pressure, we recommend the
installation of a leak detection device on that line. We recommend a letter of information to the
Monipelier Public Works Department and the Berlin Fire District informing them of the presence of
petroleum products and contaminated soil in the vicinity of the 12" diameter force water main helow Bob's
Deli. We also recommend periodic inspection of the Stevens Branch for visual signs of contamination.
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L0 INTRODUCTION

This document is a report of the resulls of a remedial investigation performed by The Johnson
Company, Inc. for Food and Gas, Inc. of Burlinglon Vermont. Food and Gas, Inc. owns the gasoline tanks
and distribution system at Bob’s Deli on the Barrc-Montpelier Road (Route 302) in Montpelier, Vermont
(See Figure 1, Location Map). The building and property at Bob's Deli is owned by Bob Petrzeba of
Montpelier, Vermont. There are six underground storage tanks (USTs) for gasoline at Bob's Deli. Two of
the USTSs are not currently being used, and two are linked together below ground (See Attachment 1, Site
Plan). All of the USTs are single walled steel tanks. Three monitoring wells (MW1, MW?2, and MW3)
were installed in compliance with the Vermont Underground Storage Tank Repulations. The tank
containing "super” and each of the connected tanks containing "plus” gasoline have a 4,000 gallon capacity.
The supply lines 1o the service island for these tanks usc a vacuum pump to pull the gasoline from the
lanks to the dispensers. The tank containing unleaded gasoline has 12,000 gallons capacity. The gasoline
from this tank is pumped under positive pressure to the scrvice island. The unleaded pump is kocated in a
sump pit above the center of the unlcaded UST. The unleaded supply line has successfully passed a
pressure test performed on March 27, 1991 by Northland Petroleum of Barre, Vermont, but has no leak
detection device installed. On March 26, 1991 it was discovered that the unleaded pump had a bad seal,
and was pumping gasoline into the unlined sump pit. The unleaded pump was shut down immediately,
and about one gallon of free product was removed by baiting from monitoring well MW1. About five
gallons of gasoline were removed from the sump pit at this time. The pump was repaired, and the free
product in MW1 was bailed out two more times over the next three days, for a total of aboul five gallons
recovered from MWI1. A gasoline smell was rcported in the bathroom of the neighboring building, S&L
Auto Supply Inc. It was determined that the gasoline vapors were leaking into the bathroom around a
faulty toilet seal, and that the source of the gasoline vapors was the Montpelier municipal sewer system. A
strong gasoline smell was also evident in the cleanout of the Bob's Deli sewer line. The leaking toilet seal
at S&L Auto was replaced, and a letier was sent by the Montpelier Public Works department 1o the o
owners of sewer conncctions between Bob's Deli and Pump Station #5. Free product was jdentified in the
municipal sewer at Manhole #2, and petroleum recovery hooms were installed on March 26, 1991 below
Manhole #2 (Attachment 1) and near pump station #5 (Figure 1). The boom in Manhole #2 was
replaced on April 1, 1991. No free product was observed near pump station #5. No frce product
thickness greater than 0.01° has been observed in any of the monitoring wells since March 29, 1991. A

total of about 200 gallons was released into the sump pit based on an evaluation of the records.
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2.0 DATA COLLECTION AND INTERPRETATION
Initial data collected by The Johnson Company included site history information from relevant
parties, and location of underground utilities from a site visit, the Montpclier Public Works Department,
and Dig Safe Personnel. Levels of volatile organic vapors were measured in the sewer manholes and the
sump pit using 2 photoionization detector (PID). Water elevations and headspace PID readings were
measured in each of the existing three moaitoring wells, MW1, MW2, and MW3. The monitoring well and

sewer locations are shown on the Site Plan, Attachment 1.

Following a review of this data and the drafting of a rough site plan, five monitoring well locations
were proposed. These locations were approved verbally by Bob Hazlam of the DEC Petroleum Waste
Management Division. The Johnson Company and the drilling contractor (Adams Engineering) then
installed a total of six monitoring wells. Soil samples were collected during installation of five of the wells
using standard split spoon sampling methods. The descriptions of these soil samples are included on the
monitoring well logs in Appendix 1. The monitoring wells are constructed of flush coupled two inch
diameter PVC, with factory slotted screens. The specific details of each well's completion are included in
Appendix 1. One monitoring well, AP1, was installed using a driven steel casing with a disposable point.
This well was installed to a depth of 20 feet below ground surface, but did not encounter the water table.

‘The PVC pipe was removed and the wellbore was plugged with bentonite one week after installation.

Two attempts were made (o hand auger into the gravel bedding of the sewer and water main
pipes. These attempts were unsuccessful due to caving of the auger hole. No volatile organic vapors were

mcasured in the hand auger holes or soils.

Five soils samples and seven groundwater samples were collected and analyzed for the presence of
benzene, toluenc, cthylbenzene, xylenes, (BTEX) and methyl tertiary butyl ether (MTBE). The BTEX

compounds are typical constitucnis of gasoline, and the MTBE is used in unleaded gasolinc as a lubricant.

2.1 HYDROGEOLOGY

There exist at least three aquifers below the vicinity of Bob's Deli. Two of these aquifers have
been evaluated, but no data was collected from the bedrock aquifer. The upper aquifer is approximately
three 10 ten feet thick and consists primarily of back(ill and disturbed soils. The backfill includes a varicly
of grain sizes from angular 3/4" crushcd stone 10 chunks of clay and silt. Based on the hand auger holes,
this aquifer was dry in the area directly below Bob's Deli property on May 6, 1991. Approximately one

foot of waler was measured in the upper aquifcr at monitoring well JCO1 on the same date. The direction




of groundwater flow in the upper aquifer is controlled by the geometry of the surface of the underlying
clay aquitard, by irregularities in that surface due 10 manmade trenches and pits, and by recharge events.
The water level and direction of groundwater flow in this aquifer is likely o vary scasonally. Underlying
the upper aquifer is between three and seven feet of relatively impermeable blue grey clay and sill. This
aquitard has been penetrated in several places by pipe trenches and tank pits. Areas of suspected
penetration include the unleaded UST pit, and the 12" diameter water supply force main. The sewer and

the gasoline supply pipe trenches probably did not penetrate the aquitard.

Below the clay and silt aquilard is a confined aquifer consisting of fine sand, some silt 1o fine and
medium sand. This aquifer is at least eight feet thick. The bottom of this aquifer has not been
documented, but from nearby topography is probably at least 50 feet below ground surface. The
petroleum contamination in this aquifer extends (rom the unleaded UST, across Route 302 towards the
Vermont State Employment and Training Center and the Stevens Branch. The direction of groundwater
flow in this aquifer is primarily toward the cast and the Stevens Branch. The recharge to this lower

aquifer is probably mostly due 10 infiltration from streams ncar the valley wall.

2.2 RECEPTORS AND MIGRATION PATHWAYS

There are three potential pathways by which receptors of the gasoline contamination can be
affected. One pathway is by direct contact with gasoline contaminated water or soil. Since all of the
known contamination is limited to areas below the ground surface, direct contact with the gasoline is not
likely. There are two 55 gallon drums containing gasoline/watcr mixtures and about 10 cubic feet of
contaminated soil in buckets and plastic bags stored on the site. These contaminated soils and liquids

should be removed from the site as soon as possible and disposed of properly.

A second pathway of contamination migration is through the ground. Migration through the
groundwater has occurred in the lower aquifer, and has spread dissolved gasoline over an area of about
20,000 square feet, The potential receptors for this contamination include the Stevens Branch, the buried
12" diameter water supply force main (0 the Berlin Fire district, and the Montpelier City sewer linc,
Evidence that contamination of the Stevens Branch due 10 this release may occur includes the direction of
groundwater flow and observed confaminant transport from Bob's Deli towards the Stevens Branch. The
edge of the contamination in the direction of the river was not determined in this investigation. However,
detectable contamination of the river is not considered likely for the following reasons. There have been
no seeps observed or cvidence of gasoline contamination along the 50 foot high bank above the Stevens

Branch or in the river itself. Based on measured groundwater elevations in the confined aquifer, the




groundwater flows into the Stevens Branch below the surface of the water. There has been no free
product detected in any of the monitoring wells excepl MW, In the absence of a free product phase, and
considering the termination of the release, it is likely that the concentration of the gasolinc slug in the

aquifer will decrease over time and distance,

The second potential receptor, the 12" force water main for the Berlin Fire District has a normal
operating pressure of about 200 psi. It is a ductile iron pipe, presumably with ncoprene gaskets. The
main is buried at a depth of about seven feet below ground surface. The invert of the pipe is therefore
about two feet above the waler level in the confined aquifer. The bottom of the clay aquitard near the
water main is about eight feet below ground surface. Thercfore the force main trench must have been cut
through the aquitard. [t is likely (hat a portion of the released gasoline traveled along the preferred
migration route of the gasoline supply line trench, This trench was not excavated below the bottom of the
clay aquitard, and therefore can act as a channel in the less permeable soils, through which the gasoline
preferentially flows. This probably allowed gasoline to reach the edge of the disturbed soil in the force
main trench, and migrate down through the trench to the water table. Tt is likely therefore, that the water
supply force main is surrounded by gasoline contaminated soils. However, since the force main is above
the water table, it is unlikcly that the pipe has been sitting in a pool of free product. There is the
potential for degradation of the neoprene seals under prolonged contact with gasoline. There is little or
no danger of contamination of the water supply under normal operating conditions. If the force main
develops a leak however, excavation of the main will almost certainly involve dealing with gasoline
contaminated soils, and may involve an explosion hazard due to volatile organic vapors. The contaminated
soils will also create difficulties in maintaining waler purity if a pipe section needs 1o be replaced. In

addition, if the pressure in the line is not maintained, then gasoline may migrate into the water supply.

The third receptor for contamination through the ground is the Montpelicr City sewer, This
sewer begins at Bob’s Deli and continues down Route 302 towards Montpelier. P1D readings in manholes
#1 and #2 indicate that there is still gasoline present in the sewer (see Table 1), At this time there is an
oil hoom Joeated in manhole #2, but there is no visible sign of gasoline in the sewer, The oit hoom has
been removed from pump station #5 (see Figure 1 for location), and there is no longer any smell of
gasoline at that location. The probable migration path for the gasoline into the sewer begins along the
gasoline supply line trench (see Attachment 1). This trench intersects the trench which was excavated for
the Bob’s Deli conncction to the municipal sewer pipe. The Bob's Deli sewer line is lower than the
gasoline supply line based on relative elevations observed in the sewer cleanout and manhole, and in the

sump pit. Therefore, when the gasolinc (raveling along the disturbed soils in the supply line trench
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encountered the sewer trench, much of it migrated downwards and followed the sewer trench. The botiom
of the sewer trench is not below the bottom of the aquitard, so it too acts as a preferential pathway for
migration. It is likely that the gasoline is entering the municipal sewer pipe at the junction of that pipe
and the Bob’s Deli sewer line 10 feet from manhole #1. The base of the municipal sewer line is probably
above the base of the aquitard as well. The municipal scwer is bedded in crushed 3/4” stone, supplying an

optimum pathway for gasoline migration along its trench.

There is a second water supply force main and a sewer force main on the east side of Route 302
as well. There is also a 4" PVC water supply pipe on the east side of Route 302, These pipes arc most

likely located above the contaminated confined aguifer, and are probably not in contact with the gasoline.

The third pathway by which receptors can be affected by the gasoline rclease is by volatile organic
vapors. The dangers of these vapors are twofold. One danger is the explosive nature of the vapors,
Concentrations above 25% of the lower cxplosive limit (LEL) were measured in the sump pit on April 30,
1991, but have since dropped off to well below 25% of the LEL. Concentrations measured in the sewer
have not been observed above or near 25% of the lower explosive limit. Therefore there is little danger of
explosion due to concentration of the vapors in the municipal scwer. The second hazard of volatile
organic vapors is inhalation. The OSHA standard threshold limit value (TLV) for gasoline is 300 parts
per million (ppm). Concentrations measured with the PID in the municipal sewer have approached this
value but have not exceeded it. Concentrations in the sump pit exceed this value on April 30, 1991, but
have since declined 1o less than the TLV. The vapor concentrations appear to be declining since April.
Since most of the contaminated area is covered with pavement, and there are no basemenis in the vicinity
of the contamination, human cxposure 1o the gasoline vapors is limited to the sewers and the sump pit.
Both the sewers and the sump pit are closed with steel covers. The covers have 1" diameter holes which
will help prevent the excessive buildup of vapors. As is cvidenced by the experiences of S&L Auto, it is
possible for the vapors to enter a building through improperly constructed plumbing. Normally the

migration of vapors through waste lines is prevented by {raps.

2.3 MONITORING WELLS AND CHHEMICAL ANALYSIS

Five monitoring wells were instalicd using a hollow stem auger in addition 1o the three existing
wells. Split spoon soil samples were collected during installation and tested with the PID in the field. The
results of thesc tests and the well logs arc included in Appendix 1. Samples of the soils were stored in
jars, and the headspace concentrations were measured with the PID two 1o four hours after collection.

these results are presented in Table 1. All five of the new wells, JCO1 to JCOS, were developed by




Table 1

Results of field measurements of volatile organic vapors

Sewer Manhole #1 4/30/91 2
Sewer manhole #1 4/29/91 178

Sewer manhole #2 4/30/91 6 0
(Had been opened the day before)

Sewer Manhole #2 572991 102

Sewer Cleanout at Bob's 57291 188

Sump Pit 4/30/91 560 25+
Sump Pit 572991 268

MW1 (Well Headspace) 4/30/91 214

MW?2 (Well Headspace) 4/30/91 142

MW3 (Well Headspace) 4/30/91 0.4

JCO1 (Maximum Soil Headspace) 5/6/91 0

JCO2 (Maximum Soil Headspace) 5/6/91 1.5

JCO3 (Maximum Scil Headspace) 5/6/91 475

JCO4 (Maximum Soil Headspace) 517191 150

JCOS5 (Maximum Soil Headspace) 37191 4.5

pumping or bailing at Jeast five well volumes of watcr. One monitoring well, AP1, was installed using a
driven casing and a disposablce point. This well did not have any water in it, and it was decommissioned

one week after installation.

Waier levels and non-aqueous phase liquid (NAPL) thicknesses were measured in the monitoring
wells to the nearest 0.01 foot. The relative clevations of the wells were measured with an autolevel to the
nearest 0.01 fool. A contour map of the piezometric surface in the confined aquifer is displayed in
Attachment 1. The slope of the piezometric surface is about 109% between MW1 and JCO3. The slope

increases towards the river, and decreases toward the USTs. The lateral distance from the sump pit to the




Stevens Branch along the centerline of the contamination slug is about 300", The hydraulic conductivity
and porosity of the confined aquifer can be estimated by comparing the soil grain size gradation with
published values for similar soils. We estimate the hydraulic conductivity of the aquifer to be between 5
and 10 feet per day (fpd). We estimate the porosity of the aquifer to be 30%. Assuming that the rate of
migration of the gasoline through the ground will be similar 10 the rate of groundwater movement, it is
possible 1o estimate the travel time from the sump pit to the river. Using Darcy's equation for saturatcd

flow through porous media the travel time is calculated as follows:

T = (L x 8)/(k x i)

Where:
T is travel time in days
L = 300, distance from sump pit to river
@ = 0.30, porosity of confined aquifer
5 < k < 10 fpd, hydraulic conductivity of aquifer
i = 0.10, slope of piezometric surface

(300" x 0.30)/(3fpd x 0.10) > T > (300" x 0.30)/(10ipd x 0.10)

180 days > T > 90 days

If the gasoline contamination reaches the river through the groundwater, it will probably do so

within 90 to 180 days of the initial release.

The distance from the sump pit 10 monitoring well JCO3 is about 120°. Based on the above

equation, travel time to JCO3 should be between 36 and 72 days.

Five soil samples, one from each of the new monitoring wells, were collected and sent 1o Endyne,
Inc. in Williston, Vermont. The samples were analyzed by Endyne for purgeable aromatic compounds
using EPA method 8020. No aromatic compounds were detected in the soil samples from wells JCO1,
JCO2, and JCOS. The soil samples from JCO3 and JCO4 had concentrations of tolal BTEX atmost 3

parts per miliion (ppm) for JCO4, and above 1,500 ppm for JCO3 (see Tahle 2).

Water samples were collected from MW2, MW3, and JCO1 through 5. No sample was collected
for analysis from MW1 because therc was 0.01" free product in that well at the time of sampling. These
water samples were sent to Endyne, Inc. and analyzed for BTEX and MTBE using the gas chromatograph

(gc) method. A trip blank was also collected and analyzed for the same parameters. No measurable levels




of BTEX or MTBE were found in the walter samples from wells JCO1, JCO2, and JCO5. Less than 3

parts per billion (ppb) benzene and MTBE were found in the water from the upgradient well MW3, 15.8
ppm total BTEX was found in the JCO4 water, and 33.7 ppm in the MW?2 sample. 87.3 ppm total BTEX

was found in the water sample from JCO3,

It is apparent from this data that JCO4 and MW?2 are near the edges of the contaminated area,

The high levels of BETX in the JCO3 soil sample relative 1o the JCO3 water sample may indicate that the

slug of contamination has already passed that point.

Table 2

Analytical Results for Bob’s Deli

5/6/91 Soil
10-11°
JCO2 516191 Soil ND ND ND ND ND
13-13.4
JCO3 5/6/91 Soil 56,000. 203,000. 569,000. 978,000. 10,500,
16-18
JCO4 51191 Soil ND 343. 855, 1,750. 233.
11-14
JCOS 571191 Soil ND ND ND ND ND
859
JCO1 5/14/91 Water ND ND ND ND ND
JCO2 5/14/91 Water ND ND ND ND ND
JCO3 5/14/91 Water 15,500. 3,860. 48,800. 19,100. 1,290.
JCO4 5/14/91 Water 2,410. 1,420. 5,990. 6,160. 1,520.
JCOS 514191 Water ND ND ND ND ND
MWwW2 5/14/91 Water 9,710. 1,900. 12,200. 3,890, 5,480.
MW3 5/14/91 Water 2.65 ND ND ND 2.64

ND indicates not detected in analysis.
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3.0 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions may be drawn from the available data:

A gasoline release has occurred, probably from a failed seal in the pump for the unleaded gasoline
tank.

The injtial release occorred sometime before March 26, 1991.

The pump has been repaired, the supply lines pressure tested, and the release has probably been
stopped. :

A slug of contaminated groundwater is moving toward the Stevens Branch through the confined
aquifer.

The gasoline cntered the confined aquifer below the unleaded UST and possibly through the 12
watcr supply force main trench.

The highest concentrations in the slug have already passcd by monitoring well JCO3,
If any gasoline does reach the Stevens Branch, it will probably do so before October, 1991.

There is a 12" diameter ductile iron water supply force main which passes below the Bob’s Deli
property.

This force main has probably been exposed 1o gasoline contamination.
No receptors were identified which will be affected by the contamination in the confined aquifer.

The Montpelier municipal sewer has been contaminated by gasoline from the relcase.

The gasolinc migrated 10 the sewer in the upper aquifer along preferential pathways caused by
trenching for gasoline supply lines and sewer lines.

The gasoline vapor concentration in the sewer is below TLVs and 25% of the LEL.

There has been no free product observed since April 1, 1991 except for less than 0.0’ NAPL
thickness in MW1.

Concentrations of total BTEX have been measured in the soil up to 1,800 ppm.

The following Recommendations have been made:
Visually monitor the Stevens Branch for gasoline sheen on a regular basis until October, 1991.

Monitor concentration of volatiles in the groundwatcr, the sewer, and nearby buildings connected
to the sewer on a regular basis until levels drop to acceptable limits.

-10-



(This monitoring of groundwater can be accomplished using PID headspacc rcadings on samples
from monitoring wells)

Write a letier to the Montpelier Public Works and to The Berlin Fire District, informing them of
the danger of excavation in the contaminated soils in the vicinity of the 12" water supply force

main.

Maintain and inspect regularly the oil boom in Manhole #2 until PID readings in the sewer
return {o ambient levels,

Regularly measure water levels and NAPL thickness in the monitoring wells to monitor seasonal
groundwater changes.

Install a leak detector on the unleaded supply line, and regularly inspect sump pit.

Remove and dispose of contaminated soils and liquids stored on-site.

JAPROUECTSVI-0247-TWFINALRFT May 30, 1591 11.00 OMM
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Appendix 1

Monitoring Well Logs



ke Jonnson Company, Inc.
Ervircnmeniol Sciences and Crigineering
5 Stote Sireet

DRILLING LOG
WELL # JCOT

Monipehier, vermont 03602
Project Bob’s Daii Casing Type, By foigl Pipe: 13 G 1t
Localion. Mentpalier. Varmond Casing Diomstar 2.0 in, Stick Up, -0.4 {1,
Job # 1-0247-1 Casing Leng'h 4.9 it Telal Hale Deptn 151 #
Loggzd By [iMM Sorzen Type BV Wet Guord Lenoth. 1.2 04
Gate Dribed  5/¢ /91 Goreen Diameler 2.0 Gn, Imitiol Water Levet 12 51
Oriller Adains Enginsenng soreen Length, 90 it Surface Llevatiocn, 95 28
il Method holiow Stem Auger Siot Rize O 090 TCC Blevation, 35 &
§ = Sompled Intervai Thest =i
o B
> Wali o FID
- . Y .
0\;&7 Conziruction Nofex (;s;o\o Feoding Description
- 5
— 4
-3
— 2
- 1
Well Guard ST | e
Cement NN Asphalt
PN o
2 “ol— Backfil! /\/.\/\/\,‘ ________________________
\{é S AN Fine sand some silt little
Q\\ &—Bentonite RN subround gravel, pebbles.
oy N AN T Bt S
y A A [ SV
,;\j\;\;'\; 2.7-7.5 12,8,8,5.6 1.0' recovery
Parae o 0.3 grey damp sfit, little fine sand
,:/:/: A 0.25" Grey dry coarse gravel and
NN angular granite pebbles.
RN 0.45" Grey dry fine and medium sand
Ll some gronite gravel, pebbles.
Streen SREEeert H
— Sond Pack ooy 8.7-13.7 127,457 3.0 recovery
- :_-q 1.5" light brown saturated fine sand
P o some silt trace angulor shale pebbles
PR 1.5" blue grey domp silt and clay
= = 27 sharp horizontal contact
14.1-16.1 1,1,1,2 2.0’ recovery
17 blue grey meist clay and silt.




The Jonnson Company, Inc.
Environmenial Sciences ond Engineering

5 Siate Street

Fermn JOO—myure -0

DRILLING LOG
WELL # JCO2

Montpelier, vermont 05802
Project Peb’s Delj Cansing Twvpe PVYC folal Pipe 2035 &
Lozalicn, Montpelier, Mermuont Casing Diarmeter 2.0 n. Suck Up. =03 40
dzbog 1=0247-1 Casing Leng'h 105 {u Totar Hole Deptn, J0 3
leaged Ev MM Screen Jype FVC Well Ceord Lenath, 15 fy
Cate Dried  D/6 /31 Zereern biameter 20 n Initial Water Lewel (033 1
Criiler  Adarps Epgineering Screen Lern: 40 T Soifoce Clevalion., 5% 7m
Drit Me*hed nmclicw Stemn Auoer Tiot Gies Ol TOC Blevatian. 37,76
| = Somplzd Intervai Sheel S0

~ Well N FID

L= - i ) f C_‘\ .. H

q;_pf' Canzlruction Netes (‘Eg:‘.* Reoding Description
- 5
I
- 3
— 2
-1

0 We!l Guard IS

1 Cement NN . T T e e

2 "\;\/\"\’ G coarse sand and gravel some

3 ﬁ\ ,\;\;\’ subround cobbles.

4 INNNN] ] e

NN

S p — Backfil AN L T e T

8 I% N 3.2—8.2 5,5,10,7.8 4.0 recovery

7 NI 1.5" blue grey humid massive clay

8 B L LY and sitt

9 ; 2.5' brown and grey dry sit some

— Sond Pack

— 335

- 37
38
- 389
40

fine sand, clay lit{le subround
pebbles, gravel, wood chips.

8.0-11.0'
blue grey dry to dampsilt and

8—13.4'
back in same spiit spoon hole.
1.4’ blue grey damp clay

silt few onguior pebbles. sharp
orenge horizontal laminations.

13.5~18.5 10,14,18,20,22
grey soturated fine sand little
silt, trace subangular pebbles.
horizontal laminations.

13,18,22 3.0' recovery

distinct fine oronge mottles 3-10

2017,28 2.0 recovery_. |

0.6’ grey saturcted fine sand trace

clay




form JCO-Hygio-0

The Jonnson Compony, Inc. DRILLING LOG

Environmental Sciences ond Engineering

5 State Street 05602 WELL # JCO3

Montpelier, Vermont

Project Bob's Daii L fetal Mipa 1R 7 f|

Locclion, Mortpslisr, Mermont z Ik Upe -03 A

dobh @ 10747 -9 o Total Bole Depth 2007 44

Logged By DMM 5 Well Seard cenath 13 fL
Cried - /9 /0 5 mitial Water Lival 12 78§

Miiller Bdarms [rginesring B2 « E fLooEIA

Lih Me*tcd mcliow Stem Avasr B Elcvndiea, 3770

l = Hampled Mteren izt g i

X Weli 3 n
‘-?.j':;saq\ Conziruchon Notas buc,\‘?'h' Rezgng Description

w —-—Weil Guard AN, T [ O ——
Cement ’;\/\:\;\" grey humid fine sand some silt,
NN angular gravel,
by
R A7 T Bttt
N N N N o e e e e v
AN :
: N 4,4-5.4 §5,5,7,7,7 3.5 recovery
— Bockfill /\/..‘/\/\j . 0.4' grey humid fine sand some silt
;\;\;\;\ 3.1’ brown dry to humid coerse and
AAAN medium sand soms subangular gravel
] .
oLk little pebbles.

9.4-14.4 6,6,7.8,11 no recovey
soft meoist blue clay spun up on
auger blades

Bentonite
Screen

— Sand Pack

14.4—-18 3,8,12,11,ref. 3.5 recov.
1.8" grey moist silt and clay.

1.0" bleck wet silt and clay, heavy
gas smell.

1.0° dark grey saturated finre send
some silt, maossive.

rock ot 18°

18.5-20.5 2.2,4,4 1.0" recovery
grey saturated fine sand little
siit. strong gos smell.




The Joninson Company. Inc.
Ernvironmentol Sciences ond Engineerng
5 State Street

Montpelier, Vermont 05602

Froect: Beb's Qe

Location. Menipzlier, Vermon!
dab # 1-0247-1

Leoged By DMM

Dole Drihed A/7/78

Diiler  Adair.y Enginzering

Caszing Twpe:

Casing Diometer
Casipg Leaglh:

Srreen iype

Soreen Thamater
Soresn Lendih

Farm J00D=kydra-300

DRILLING LOG
WELL # JCO4

EvC Tolgt Piper 149 1t
2.0 in. Stick Up. -0 5 {0
T, Tetal Hole Deptn. 152
SR Well Suoard Length, 15§
2.0 i Initigl Water Lewal 5 G0 1L
45 ¢ Surface LClevation, 43 71

Erit M=thsd Heilow Stens Avger Ciot Size OO0 TSO Elevation, 53,47
f = Somplzd tervol Sheet 1 i
= Well , b FID .
ofj‘c‘“ Cansiructon Notes (39\03 Reoding Peascripiion
- 5
- 4
- 3
— 2
- i
Well Guard [~ | __
Cement grey humid to damp fine sand and
silt littte gravel, pebbles trace
o} medium sand.
3 &
N
NS I I v N D
A | s 4191 11,1212,16,25 4.0’ recov.
5 By 0.5 grey dry silt and fine sond
’:\\.,/Q some anquiar pebbles. sharp contact
6 (&% 3.0° ton to grey humid to moist
p’n&: massive silt some cloy.
7 »%) 0.5' grey and black domp fine sand
',\;)/,/\\ traca silt, medium sond. horizontal
B KK taminaticns.
& — Bentonite S = e
o mond | e

A— Sand Pack

Screen

T

16

17

8.1-141 10,22.17,19.16 3.5 recow
3.0' grey wet fine sond sorme silt
few shole pebbles. shorp horizontal
contact. very strong gas oder.

0.5" ton wet fine ond mediurn sand
massive.




The Johnsen Company, Inc.
Enviconmentol Stences ond Engineering
5 State Street

Meontpelier, vermont 05602

Form JCO=Hydro -0

DRILLING LOG
WELL # JCOS

Praject- Beb's Deli Casing Tvpe. FVC fetol Pipser 14,5 L
Locolion. Monlpeler, Vermon! Casing DHometer 2.0 10, Siick Up, -0.3 1.
dob 0 1-0247-1 Casing Length- 38 11 Tedai Hole Deptn. 151 it
Loaged By DMM Sereen iype: PV Weli Suaird Length. 12 i1
Dote Drited 5/7/M Sareen Diemeter 2.0 in. mitial Water Level 11,
Lriller Adams Engineering Serean Lanath, 4.5 1l Surface Clavation, 38 R3
Dt Maethod Hoituw Stem Auger Sl Gize Q2090 TOC Elevation 38 25
l = Samplad Wntarval Shizet ) o i
sy Well RN FiD
SN 35 et
(\‘;?"” Construction Notes (:Ed\n Reading Description
— 5
- 4
-3
— 2
=1
0 Well Guard <~~~ { __
1 Cement brown humid medium sond and gravel
i some fine sond, silt, pebbles.
2 ————————————————————————
A T N I EA)E At A S R T T T T T T T
\ grey damp fine sand some silt
4 Bgekfl |20 | TTTTTTE TS T T T
5 4-9" 7,12,13,18,4-30 4.5' recov.
. 4.0' grey damp silt and clay.
& 45 degree bonds of pink. sharp
i horizontal lower contoct.
0.5 grey wet fine sand little
| Bentonite silt, medium sand

«— Sand Pack

13
Screen

9.1-14.1" 24,29,28,27.27 no recovery
wet core barrel, faint gas whiffs.

14,1—-16.1" 3,3.8,5 1.0" recovery
tan grey soturated medium and fine
=zand, few angulor gravel, saturated.

12 1t



Form JCO-Hydio~0C

The Jonnsen Compony, Inc,
Environrmental Scienceps ar{d Engineering DRILL'NG LOG
5 State Street
Montpelier, Vermont 03602 WELL # AP1
Project Bcb's Deli Casing Type. n/a Tolal Piper 00 i
Location: Monipeher, Yermont Casing Diometar: Stick Up: 00 it
Job #  1-0247-1 {asing Length: Tolal Hole Deptn. 193 fi
Leaged By DWMM Screen Typer n/fa Well Suord Length. 0.0 1L
Dote Griled  5/7/9 Screen Diameler Initial Water Level None
Driiler  Adorns Dnglaszering Serzen Lenagth. Surface Clevotion, 85 8%
Crih Method Driven Poind Zled Sige /o T0.C Elevation. n/fo
§ = Sampled intervai Sheet 1 ol 1
* Weli . N FID -
Qt:"‘:\ Construction No'es (;ﬁ‘-“-}q3 Reading Pescription
- 5
- 3
= 2
-1
— 0 <
L \
- 2
- 3
— 4
— 5§
- §
— 7
— 8
- g .
L 10 — Bentonite
-1
— 12 \
— 13
— 14

N\

N

ﬁ//}a‘{‘n
i

- M

— 34
— 35
— 37
- 38
— 39
— 40

|
|




Appendix 2

Analytical Results



:—_END YNE, INC. [aboratory Services

32 James Brown Drive
Williston, Vermont (5495
{802} B79-4333

FAX 879-7103
MAY 2 § 1391
LABORATORY REPORT THE JOHNSON COQ., INC.
MONTPELIER, VERMONT
EPA METHOD 8020 -- PURGEABLE AROMATICS (SOLIDS)
CLIENT: Johnson Company
PROJECT NAME: Walt LaBounty/Bob’s Deli
REPORT DATE: May 23, 1991 ANALYSIS DATE: May 192, 1991
SAMPLER: Don Maynard STATION: JCQ5 8.5-9
DATE SAMPLED: May 6-7, 1991 REF. #: 19,564
DATE RECEIVED: May 8, 1991 TIME SAMPLED: 11:30
Parameter Concentration (uggkg)l
dry weight

Benzene ND2
Chlorobenzene ND
1,2~Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,4=-Dichlorocbenzene ND
Ethylbenzene ND
Toluene ND
Xylenes ND
MTBE ND

NUMBER CF UNIDENTIFIED PEAKS FOUND: O

NOTES :
1 Method 8020 detection limit is 5 ug/kg
2 None detected

Reviewed by ‘i;¥f5F14ULL:ih' nggaqddbk



:E N D YN E, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont (05495
(802) 879-4333

FAX 879-7103

RECEIVED

LABORATORY REPORT S, It
THE G NSO LY
EPA METHOD 8020 —- PURGEABLE AROMATICS (SQEFDE} - "~
CLIENT: Johnson Company
PROJECT NAME: Walt LaBounty/Bob’s Deli
REPORT DATE: May 23, 1951 ANALYSIS DATE: May 19, 1991
SAMPLER: Don Maynard STATION: JC0O4 11-14
DATE SAMPLED: May 6-7, 1991 REF. #: 19,565
DATE RECEIVED: May 8, 1991 TIME SAMPLED: 9:20
Parameter Concentration (uq/kq}l

dry weight

Benzene ND2
Chlorcbenzene ND
1,2-Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,4~Dichlorobenzene ND
Ethylbenzene 343.
Toluene 855,
Xylenes 1,750.
MTBE 233.

NUMBER OF UNIDENTIFIED PEAKS FOUND: 10

NOTES:
1 Method 8020 detection limit is 5 ug/kg
2 None detected

Reviewed by @\3944.1.7% ,Eg‘{g,:m}.f



) ‘ — :END YNE, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 054395
{802) 879-4333

"RECEIVED

T -
I
LABO ORY REPORT
EPA METHOD 8020 -- PURGEABLE AROMATICS (SOLIDS)
CLIENT: Johnson Company
PROJECT NAME: Walt LaBounty/Bob‘s Deli
REPORT DATE: May 23, 1891 ANALYSIS DATE: May 19, 1991
SAMPLER: Don Maynard STATION: JCOl 10-11
DATE SAMPLED: May 6-7, 199l REF. #: 19,566
DATE RECEIVED: May 8, 1991 TIME SAMPLED: 9:00
Parameter Concentration (ug{kg)l
dry weight
Benzene ND?
Chlorchkenzene ND
l,2-Dichlorobenzene ND
1,3-Dichlorcbkenzene ND
1,4-Dichlorobenzene ND
Ethylbenzene ND
Toluene ND
Xylenes ND
MTBE ND

NUMBER OF UNIDENTIFIED PEAKS FOQUND: 0O

NOTES:
1 Method 8020 detection limit is 5 ug/kg
2 None detected

7
Reviewed by W % %J-t}w



i E N D YN E, INC. L.aboratory Services

32 James Brown Drive
Williston, Vérmont 05485
(802) 879-4333

FAX 879-7103
RECEIVED
Moy 2 8 1991
LABORATORY REPORT THE JOHNSON CO.. INC.

MONTPEUER,VERMONT

EPA METHOD 8020 —~- PURGEABLE AROMATICS (SOLIDS)

CLIENT: Jeohnson Company

PROJECT NAME: Walt LaBounty/Bob’s Deli

REPORT DATE: May 23,

SAMPLER: Don Maynard
DATE SAMPLED: May 6-7,
DATE RECEIVED: May 8,

Parameter

Benzene
Chlercbenzene
1,2-Dichlorocbhenzene
1,3-Dichlorobenzene
1, 4~Dichlorcbenzene
Ethylbenzene
Toluene

Xylenes

MTBE

ANALYSIS DATE: May 19, 19591
STATION: JCO3

1991 REF. #: 19,567
1391 TIME SAMPLED: 16:00

Concentration (ug/kg)l
drv weight

56,000.
ND 2
ND
ND
ND
203, 000.
569,000.
978,000,
10,500.

NUMBER OF UNIDENTIFIED PEAKS FOUND: 15

NOTES:

1 Method 8020 detection limit is 5 ug/kg

2 None detected

Reviewed by ~f§ff351ﬁJLL'ZMHJQ}ULOHLéyiﬂ-



EEND YNE; INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) B78-4333

T RECEIVED
MAY 2 8 1991
THE JOHNSON CO., INC.
LABORATORY R T MONTPELIER, VERMONT
EPA METHOD 8020 —- PURGEABLE AROMATICS (SOLIDS)
CLIENT: Johnson Company
PROJECT NAME: Walt LaBounty/Bob’s Deli
REPCRT DATE: May 23, 1991 ANALYSIS DATE: May 19, 19291
SAMPLER: Don Maynard STATION: JC0O2 13-13.4
DATE SAMPLED: May 6-7, 19591 REF. #: 19,568
DATE RECEIVED: May 8, 1991 TIME SAMPLED:; 12:00
Parameter Concentration (ug/kg)l
dry weight
Benzene ND2
Chlorobenzene ND
1,2-Dichlorobenzene KD
1,3-Dichlorobenzene ND
1,4-Dichlorcbenzene ND
Ethylbenzene ND
Toluene ND
Xylenes ND
MTBE ' ND

NUMBER OF UNIDENTIFIED PEAKS FOQUND: 0

NOTES:
1 Method 8020 detection limit is 5 ug/kg
2 None detected

Reviewed by fbifjfl/bAAL‘fh.ﬁzic+qlﬁﬂ4



m _:_END YNE; INC, Laboratory Services

. 32 James Brown Driva
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103
LABORATORY REPQORT
GC METHOD —-- BTEX (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES
CLIENT: Johnson Company
PROJECT NAME: Bob‘’s Deli
REPORT DATE: May 23, 1991 ANALYSTIS DATE: May 22, 1891
SAMPLER: Warren P. Davey STATION: Trip. Blank
DATE SAMPLED: May 14, 1991 REF.#: 19,706
DATE RECEIVED: May 15, 1991 TIME SAMPLED: 7:00 RECE'VED
. MAY 2 8 1991
Parameter Concentration (ug/L)

THE JOHNSON CO., Ine
MONTPELIER, VERMONT

Benzene TBQ 1
Toluene 1.37
Ethylbenzene ND 2
Xylenes ND
MTBE ND

NUMBER OF UNIDENTIFIED PEAKS FOUND: 0O

NQTES:

1 Trace below gquantitation 1limit
2 Compoeound not detected in analysis

Reviewed by éﬁ\ﬁm *f)’)w



—ENDYNE, inc

Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103

LABORATORY REPORT

GC METHOD —-- BTEX (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES)

CLIENT: Johnson Company
PROJECT NAME: Bob‘’s Deli
REPORT DATE: May 23, 1991
S5AMPLER: Warrxen P. Davey
DATE SAMFLED: May 14, 1991
DATE RECEIVED: May 15, 1991

Parameter

Benzene
Toluene
Ethylbenzene
Xylenes

MTEE

ANATLYSTS DATE: May 22, 1991
STATION: MW 2

REF.#: 18,707

TIME SAMPLED: 8:50

Concentration (ug/L)

3,710.
’ VED
12,200. RECE\ )
1,900. MpyY 28 1981
NG,
e S
5,480.

NUMBER OF UNIDENTIFIED PEAKS FOUND: 13

Reviewed by _ZWQW —m W-(




R

EEND YNE, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103
BO OR PORT
GC METHOD -—-— N TOLUENE, ETHYLBENZENE, XYLENES

CLIENT: Jochnson Company
PROJECT NAME: Bob’s Deli
REPORT DATE: May 23, 1991 ANALYSIS DATE: May 22, 1991
SAMPLER: Warren P. Davey STATION: MW 3
DATE SAMPLED: May 14, 1991 REF.#: 19,708

DATFE RECEIVED: May 15, 1991 TIME SAMPLED: 10:35

Parameter Concentration (ug/L)
Benzene 2.65

Toluene Np 1
Ethylbenzene ND

Yylenes ND

MTBE 2.64

NUMBER OF UNIDENTIFIED PEAKS FOUND: 4

NOTES:

1

Compound not detected in analysis

Reviewed by %{D\J‘L\ %’)g"\_wm



:END YNE, INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-7103
LABO ORT
GC_METHOD —- BTEX {(BENZEN TUENE, ETHYLBENZENE, XYILENES
CLIENT: Johnson Company
PROJECT NAME: Bob’s Deli
REPORT DATE: May 23,.1991 ANALYSIS DATE: May 22, 1991
SAMPI.ER: Warren P, Davey STATION: JCO-1
DATE SAMPLED: May 14, 1991 REF.#: 19,709

DATE RECEIVED: May 15, 1991 TIME SAMPLED: 12:20

Parameter Concentration f(ug/L)
Benzene Np 1

Toluene ND
Ethylbenzene ND

Xylenes ND

MTBE ND

" NUMBER OF UNIDENTIFIED PEAKS FQUND: 3

NOTES =

1 Compound not detected in analysis

revievea vy _SUALN 0¥ e n el



:END YNE, INC, Laboratory Services

32 James Brown Drive
Williston, Vermon! 05495
{(802) 879-4333

FAX B79-7103

BORATO EPORT

GC METHOD —- BTEX (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES)

CLIENT: Johnson Company
PROJECT NAME: Bob’s Deli

REPORT DATE: May 23, 1991 ANALYSIS DATE: May 22, 1991
SAMPLER: Warren P. Davey STATION: JCQO-2
DATE SAMPLED: May 14, 1991 REF.#: 19,710

DATE RECEIVED: May 15, 1931 TIME SAMPLED: 11:10

Parameter Concentration (ug/L)
Benzene ND 1

Toluene ND
Ethylbenzene ND

Xylenes ND

MTRE ND

NUMBER OF UNIDENTIFIED PEAKS FOUND: O

NOTES:

1 Compound not detected in analysis

Reviewed by fjffff%}\*&;}j}l }ELQ47uAQLJ; e



I‘. _-___—_END YNE; INC. l.aboratory Services

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333

FAX B79-7103

TABORATORY REPORT

GC METHOD -- BTEX (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES)

CLIENT: Johnson Company

PROJECT NAME: Bob’s Deli
REPORT DATE: May 23, 1991
SAMPLER: Warren F. Davey
DATE SAMPLED: May 14, 199

ANALYSIS DATE: May 22, 1991
STATION: JCO-3
1 REF.#: 19,711

DATE RECEIVED: May 15, 1991 TIME SAMPLED: 11:40

Farameter

Benzene
Toluene
Ethylbenzene
Xylenes

MTRE

NUMBER OF UNIDENTIFIED

Concentration (ug/L)

15,500.

48,800.
3,860,

19,100.

1,290.

PEAKS FOUND: 13

Reviewed by



E E N D YN E; INC. Laboratory Services

32 James Brown Drive
Williston, Vermont 05495
(802) 879-4333

FAX 879-71083

LABORATORY REPQRT

GC METHOD ~--— BTEX (BENZENE, TOLUENE, ETHYLBENZENE, XYLENES

CLIENT: Johnson Company
PROJECT NAME: Bob’s Deli

REPORT DATE: May 23, 1991 ANATLYSIS DATE: May 22, 19891
SAMPLER: Warren P. Davey STATION: JCO-4
DATE SAMPLED: May 14, 1991 REF.#: 19,712

DATE RECEIVED: May 15, 1891 TIME SAMPILED: 9:50

Parameter Concentration (ug/L)
Benzene 2,410,
Toluene 5,990.
Ethylbenzene 1,420,
Xylenes 6,160.
MTBE 1,520.

NUMBER OF UNIDENTIFIED PEAKS FOUND: 10

Reviewed by é’fja/dﬂ( J)‘IMJOA,(_ e



,,11_” EEND YNE, INC. Laboratory Services

A L

32 James Brown Drive
Williston, Vermont 05485
(802) 879-4333

FAX 878-7103

LABORATORY REPORT

GC METHOD -- BTEX (BENZENE, TOLUENE, ETHYLEENZENE, XYLENES

CLIENT: Johnson Company
PROJECT NAME: Bob’s Deli

REPORT DATE: May 23, 1981 ANALYSIS DATE: May 22, 1891
SAMPLER: Warren P. Davey STATION: JCO-5
DATE SAMPLED: May 14, 1991 REF.#: 19,713

DATE RECEIVED: May 15, 1591 TIME SAMPLED: 9:20

Parameter Concentration (ug/L)
Benzene ND 1

Toluene ND
Ethylbenzene ND

Xylenes KD

MTBE ND

NUMBER OF UNIDENTIFIED PEAKS FOUND: O

NOTES:

1 Compound not detected in analysis

Reviewed by %M %,w .—



